Hyperglycemia suppresses cardiac stem cell homing to peri-infarcted myocardium via regulation of ERK1/2 and p38 MAPK activities.
Hyperglycemia in the acute phase of myocardial infarction (MI) is a marker of worse prognosis in both diabetic and non-diabetic patients; however, the role of hyperglycemia in the homing of cardiac stem cells (CSCs) to damaged myocardium post-MI and the possible mechanisms involved are not well understood. In this study, an MI model was induced in normoglycemic and hyperglycemic rats by left coronary artery ligation. Immunofluorescence was used to examine the migration of CSCs in vivo by injecting BrdU-labeled CSCs into the atrium-ventricle groove (AV-groove). Immunohistochemistry, western blot analysis and ELISA were carried out to detect the expression of stem cell factor (SCF) protein and RT-PCR was conducted for the expression of SCF mRNA. Phosphorylation of ERK1/2 and p38 MAPK was detected by western blot analysis. Afterwards, cardiac function was evaluated by hemodynamic measurement. On Day 5 post-MI, the accumulation of CSCs significantly increased in the peri-infarcted myocardium in normoglycemic rats, which led to an improvement in cardiac function 3 weeks after MI. However, the accumulation of CSCs markedly decreased in hyperglycemic rats, followed by the decline of cardiac function. SCF expression, followed with phosphorylation of ERK1/2 and p38 MAPK, were also significantly downregulated in the peri-infarcted myocardium in hyperglycemic rats compared to normoglycemic rats. Moreover, SCF expression and the migration of CSCs were blocked by either the MEK-specific inhibitor PD98059 or the p38 MAPK-selective inhibitor SB203580. The experiments in vitro confirmed that hyperglycemia decreased SCF expression via reduction in ERK1/2 and p38 MAPK activities and further inhibited the migration of CSCs. The results suggest that hyperglycemia suppresses CSC migration towards the ischemic area post-MI. This is possibly due to decreased myocardial SCF expression via reduction of ERK1/2 and p38 MAPK activities in hyperglycemic rats.